Structure-transfection activity studies of novel cationic cholesterol-based amphiphiles.
Inclusion of DOPE in lipoplex formulations has hampered the establishment of a correlation between cationic lipid structure, biological specificity, and transfection activity, simply because the presence of a helper lipid not only alters the physicochemical properties of the lipoplex but also modifies cell surface specific interactions during the process of transfection. To this end, four cationic cholesterol-based derivatives were synthesized by systematically varying the methylation of the polar headgroup, after which the physicochemical properties, in the absence of DOPE and serum, were correlated with their transfection activity and interaction with cell membranes. It was found that only the primary and secondary amine derivatives, AC-Chol and MC-Chol, respectively, are able to mediate in vitro cell transfection. These results were consistent with fusion experiments and cell internalization studies which illustrated that although cell surface binding occurs for all of the cationic lipids, only the active analogues were able to gain entry into the cytosol. Given the minute differences in the physical properties of these cationic derivatives, we speculate that the biological specificity of the active cationic derivatives either triggers endocytotic pathways leading to eventual endosomal fusion allowing cytoplasmic access to the packaged DNA or other endocytotic pathways that avoid lysosomal degradation.